Purification and properties of proteinaceous trypsin inhibitors in the skin mucus of pufferfish Takifugu pardalis.
A screening assay for inhibitory activity against trypsin in skin mucus from 29 species of fishes reveals a wide distribution of trypsin inhibitors in skin mucus and relatively high antitryptic activity in pufferfish of the family Tetraodontidae. Two trypsin inhibitors termed TPTI 1 and 2 were purified to homogeneity from the skin mucus of Takifugu pardalis by salting out, lectin affinity, anion exchange FPLC and gel filtration HPLC. Both inhibitors are acidic glycoproteins, with an apparent molecular mass of 57 kDa in SDS-PAGE, pI below 4 and 1.9% reducing sugar for TPTI 1 and with an apparent molecular mass of 47 kDa in SDS-PAGE, pI 5.2 and 0.8% reducing sugar for TPTI 2. The inhibitors effectively repress the catalytic activity of trypsin and alpha-chymotrypsin, and therefore can be classified as serine protease inhibitors. The inhibitory constants against trypsin were 4.9x10(-8) M for TPTI 1 and 3.9x10(-8) M for TPTI 2. Both inhibitors react with trypsin at a molar ratio of 1:1, although TPTI 1 reversibly inactivates the proteolytic activity of trypsin non-competitively and TPTI 2, competitively. The trypsin inhibitors in the skin mucus of T. pardalis may function as defense substances to neutralize serine proteases released by invasive pathogens.